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ABSTRACT 
 
Aims: Bangladesh, as a low-lying country, is vulnerable to global climate change and affected by 
floods and water logging. Hence, the country needs to adopt sufficient adaptation strategies which 
are based on local people traditional knowledge and locally available materials; hence, floating 
agriculture is that type of agriculture. Through this article we examine the floating agriculture related 
farmers opinion towards floating agriculture as a means of cleaner production 
Original Research Article 
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Study Design:  A descriptive survey research design is followed for the study and interview 
schedule is the main data collection instrument of the research. 
Place and Duration of Study: The study area was Banaripara and Wazirpur Upazila of Barisal 
District of Bangladesh. Data was collected from the farmers who were involved with floating 
agriculture.  
Methodology: A total number of 385 farmers of the two Upazilas were the population and out of 
them 140 farmers were selected as the sample of the study. The interview schedule was developed 
according to the objective of the research. We used five points Likert scale to judge the opinion 
towards floating agriculture. We administered multiple regression analysis using SPSS for finding 
out the influence of farmers’ socio-demographic characteristics on their opinion towards floating 
agriculture as a means of cleaner production. 
Results: The farmers of the study area had moderately to less a favorable opinion (83%) towards 
floating agriculture as a means of cleaner production. Three of the characteristics of the farmers 
(eg. their age, family size and training participation on floating agriculture) had an influence on their 
opinion according to the regression results. Therefore, the higher the listed three characteristics 
according to the regression result the higher will be the opinion of the farmers towards floating 
agriculture.      
Conclusion: These findings suggest that it is important to explore knowledge and arrange training 
for the farmers on floating bed preparation, selecting suitable crops, the intercultural operation of 
crops and so on. Moreover, future research should be carried out on floating agriculture’s role as a 
means of women and unemployed employment opportunity, community development, and identify 
challenges of this technique.  
 
 
Keywords: Floating agriculture; farmers opinion; cleaner production; assessment. 
 
1. INTRODUCTION 
 
Bangladesh is rural and agricultural dominated 
[1] one of the least developed countries of the 
world [2] and is highly sensitive to the impact of 
adverse global climate change [3,4], and the 
most destructive outcome is the flooding risk [5]. 
The flooding depth changes of the three major 
rivers of Bangladesh, the Ganges, Brahmaputra 
and Meghna under the influence of climate 
change [6] will adversely affect more at the 
central and northeastern areas of the country. 
Some other studies [like 7-11] also addressed 
the same issue of effect global climate change 
on the increasing flooding risks in Bangladesh. 
The agricultural sector is the most adversely 
affected and damaged sector due to flood in 
Bangladesh [12]. About 25% of the total 
population of Bangladesh is living in extreme 
poverty condition and the food security status of 
those people become the poorest during the 
monsoon period [13].   
 
Since some parts of Bangladesh remain flooded 
for a prolonged period of the year, agriculture is 
the hardest hit [10,12], which has a serious 
impact on the lives of the farming population. The 
farming communities of the long-term water 
logging areas who are completely dependent 
upon the land based agriculture affected 
seriously for water logging conditions. This 
situation accelerates hunger, disease, 
unemployment and ultimately social and 
economic insecurity in the farming communities 
[6,12,14]. In such a flooded and long water 
logging condition, the farmers of some parts of 
Bangladesh have been tackling this situation and 
sustaining their lives by utilizing self-innovated 
“floating agriculture”. The floating agriculture is a 
crop production practice in soilless floating beds 
prepared with locally available materials like 
water hyacinth mainly and other aquatic weeds. 
Scientifically it is known as ‘hydroponics’ which is 
a method of cultivating plants without the help of 
soil by utilizing other inert growing materials like 
gravel, vermiculite, sand, clay etc. and organic 
materials for plant nutrition [15]. Locally this 
technique is known as “Dhap Agriculture” and it 
practiced from many years in the flood prone and 
water logging areas of Barisal, Gopalganj and 
Pirojpur districts [16-19]. The procedure of 
making the floating bed is usually the same, 
however the size, shape and local materials vary 
from region to region [17,20]. Various local 
materials are used to build the floating layers. 
The most commonly used material is water 
hyacinth (Eichhornia crassipes), but other 
aquatic weeds, wood ash, and dissected coconut 
fibers are also used [17]. Moreover, no chemical 
input is needed for crop production, low labor 
costs, and good market price of the crops is 
accepted as a means of cleaner production.  
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Floating agriculture is a possible local knowledge 
based technology which would help in attaining 
sustainable livelihood security in vulnerable 
waterlogged areas. Floating agriculture could be 
a sustainable and profitable practice in 
Bangladesh and for other countries facing a 
similar situation [20]. People who are practicing 
floating-bed cultivation are enjoying a better life 
economically, than those in other flood-affected 
areas who have not yet adopted this practice 
[21]. Through another study, Irfanullah et al. [22] 
confirmed that floating cultivation practice helps 
to supplement people’s income, which 
contributes towards the alleviation of poverty, 
and provides greater food security by increasing 
the landholding capacity of poor as well as 
landless people by allowing them to grow 
vegetables and crops with lower input costs, 
mainly due to the minimal infrastructure 
requirement. However, Chowdhury and Moore 
[23] chalked out the gap of field-based 
investigation as future research. They stressed 
the importance of assessing the farmers' efforts 
to address the impact of floating agriculture on 
the social, economic and environmental point of 
view.    
 
In view of the above evidence, through this 
study, we will examine the opinion of the farmers 
towards floating agriculture as a means of 
cleaner production. At the same time, we will 
also investigate the influence of selected socio-
demographic characteristics of the farmers on 
their opinion towards floating agriculture     
 
2. METHODOLOGY 
 
We followed descriptive survey research design 
and used interview schedule as the instrument of 
the current research. The respondents of the 
study were the farmers who practiced floating 
agriculture. We purposively selected two Union 
each of the two Upazila (smaller administrative 
unit of Bangladesh), namely, Banaripara and 
Wazirpur, Upazila of Barisal District, as the study 
area. The selected Unions were Bisarkandi and 
Udaykati of Banaripara Upazila; and Satla and 
Otra of Wazirpur Upazila, respectively. All the 
farmers who practiced floating agriculture at the 
study areas (ie., four Union of two Upazila) were 
the population of the study. The total number of 
farmers practicing floating agriculture was 200 
(Banaripara) and 185 (Wazirpur), that means a 
total of 385 which were the population of the 
study. Among the population, a total number of 
140 farmers (75 from Banaripara and 65 from 
Wazirpur) were selected as the sample utilizing 
the Equation 1 developed by Kothari [24] and 
followed by Hasan et al. [25].  
 
         z2.σ2. N 
n =   (1) 
          e2 (N - 1) + z2.σ2 
 
Where, n is the sample size, z is the value of the 
standard variety at a given confidence level. In 
the present study it was considered standard 
normal deviate at 95% confidence level = 1.96; σ
 
i s  population standard deviation obtained from 
past research and here it is 0.76; e is the 
acceptable margin of error and usually 
considered as 0.10; N is the population size. 
 
We converted the English interview schedule 
into the Bengali language for easily 
understandable to the respondents. We also 
divided the interview schedule into two parts: (a) 
personal and professional characteristics of the 
farmers and (b) their viewpoint (opinion/attitude) 
towards floating agriculture as a cleaner 
production and at this part 20 opinion 
measurement statements were employed [2, 26-
30]. We then collected data randomly from 140 
farmers by face to face interview method and by 
using simple random sampling technique.  
 
2.1 Measurement Technique of Different 
Variables  
 
2.1.1 Measurement of dependent variable 
 
The opinion of the farmers towards floating 
agriculture as a means of cleaner production is 
the dependent variable of this study. The 
interview schedule contains 20 statements which 
were administered for judging the farmers 
opinion. The opinion statements were aligned 
with the three areas of cleaner production 
including, environmental, economic and social 
and cultural areas [23]. The farmers were asked 
to indicate the extent of their agreement on each 
of the 20 statement utilizing a Likert-type five-
points scale like strongly agree, agree, 
undecided, disagree and strongly disagree with 
assigned scores of 5, 4, 3, 2 and 1, for positive 
statements, respectively and vice versa for 
negative statements. Different scales are used 
for measuring opinion of the respondents, 
although the Likert scale is the most widely 
utilized technique for opinion measurement [31]. 
The Likert-type scales utilize fixed type and close 
form of responses to measure opinion or attitude 
[32-33]. For conducting the present study, we 
employed five point Likert-scale and according 
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the respondents were asked about their 
agreement or disagreement of each of the 
statements.  
 
2.1.2 Calculation of reliability of the opinion 
statements in the interview schedule  
 
We measured the reliability of the opinion 
statements in the interview schedule with the 
help of Cronbach’s Alpha test, as this test is the 
reliability indexing method associated with 
fluctuation and the Alpha coefficient varies from 0 
to 1 [34]. Increase of Cronbach’s Alpha 
dependents on the increase of inter-correction 
among the test items. For the current study, the 
Cronbach’s Alpha was calculated using the 
formula 2, below: 
   
                      KC  
α =    (2) 
          (ν  + (K-1)  C ) 
 
where, K is the number of scale items,v is the 
average variance of each component (item), and 
c is the average of all covariances between the 
components across the current sample of 
persons (that is, without including the variances 
of each component). 
 
We calculated the Cronbach’s Alpha of 10 
respondents’ opinion statement and the value 
was 0.832. The commonly accepted rules of 
thumb to explain internal consistency of the value 
of Cronbach’s Alpha is as like, > 0 .9 is Excellent, 
> 0.8 is Good, > 0.7 is Acceptable, > 0.6 is 
Questionable, > 0.5 is Poor, and < 0.5 is 
Unacceptable [35-37]. So the opinion statements 
of the current interview schedule were reliable 
based on the value of Cronbach’s Alpha. 
 
2.1.3 Measurement of independent variables 
 
There were eight independent variables of the 
study and those were farmers’ age, level of 
education, family size, farm size, family annual 
income, extension media contact, training 
participation on floating agriculture and 
knowledge on floating agriculture. Age of a 
respondent was measured by counting the years 
from the time of his/her birth to the time of 
interview. The level of education was measured 
by the number of years of schooling. Family size 
was measured by the total number of members 
including the respondent himself, spouse, 
children and other permanent dependents who 
lived together as family unit. The farm size 
possessed by the farmer under farm including 
share cropping and leased and homestead was 
the basis of measuring farm size and which was 
expressed in hectare for the current study. 
Family annual income of a respondent was 
determined on the basis of his total earnings 
from agriculture, service, business, and other 
sources. For measuring extension media contact 
of the respondent, a four-point scale i.e., not at 
all, rarely, occasionally and frequently was used 
and appropriate weights were assigned to 
quantify the variable as against five different 
types extension media and assigned scores were 
1, 2, 3, and 4, respectively. Training participation 
on floating agriculture was measured by the total 
number of days that a respondent had 
encountered training experience in his entire life 
from different agricultural related organizations 
and from other organizations o floating 
agriculture. Meanwhile, the farmers’ knowledge 
on floating agriculture was calculated by 
answering 15 questions related to floating 
agriculture. The assigned score against each 
correct, partially correct and incorrect answer 
was 2, 1, and 0, respectively. 
 
2.2 Statistical Analysis 
 
We utilized Statistical Package for Social 
Science (SPSS) version 16 for analyzing the 
data of this study. We calculated the mean and 
standard deviation to achieve the objectives of 
the study and used different categories for 
classifying the data. Different statistical tests like 
frequency count, percentage, mean, and 
standard deviation were applied to analyze and 
interpret the data based on the purpose of the 
study.  
 
To explore the relationship between the socio-
demographic characteristics and the opinion of 
the farmers and for quantifying the influence of 
all of the eight independent variables on the 
dependent variable, we utilized multiple 
regressions with 0.05 and 0.01 level probabilities. 
The multiple regression proceeds with the 
following formula 3, below: 
 
y = βₒ+β₁x₁+β₂x₂+····+βkxk +є                     (3) 
 
where, y is the probability of the dependent 
variable, that is opinion under the eight 
independent variables: X1, X2 …….., Xn indicate 
the variables such as age, education level, 
extension media contact, training participation 
etc, while β1, β2, …….., βn are the coefficients of 
regression analysis of independent variables. β0 
is constant. 
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Table 1. Opinion statements analysis from SPSS output 
 
Item total 
statistics 
Scale mean if 
item deleted 
Scale variance if 
item deleted 
Corrected item 
total Correlation 
Cronbach’s Alpha 
if item deleted 
Statement 1 76.5000 43.833 0.130 0.786 
Statement 2 76.4000 41.822 0.470 0.772 
Statement 3 76.3000 40.678 0.769 0.763 
Statement 4 76.6000 42.267 0.357 0.776 
Statement 5 76.9000 41.433 0.622 0.768 
Statement 6 78.4000 43.600 -0.023 0.822 
Statement 7 76.7000 39.789 0.757 0.759 
Statement 8 76.7000 37.344 0.837 0.746 
Statement 9 76.7000 38.678 0.669 0.756 
Statement 10 77.3000 53.122 -0.611 0.849 
Statement 11 76.9000 41.433 0.622 0.768 
Statement 12 77.7000 37.789 0.528 0.762 
Statement 13 77.9000 36.544 0.521 0.762 
Statement 14 76.9000 38.767 0.401 0.773 
Statement 15 77.2000 35.289 0.859 0.736 
Statement 16 76.9000 43.878 0.167 0.784 
Statement 17 76.6000 39.378 0.806 0.756 
Statement 18 76.6000 40.267 0.664 0.763 
Statement 19 78.5000 41.167 0.193 0.791 
Statement 20 77.2000 44.178 0.169 0.784 
Reliability Coefficient for case 10 Cronbach’s 
Alpha 
Standardized Item 
Alpha 
0.832 0.859 
Source: Surveyed data collected by the author’s in this study. 
 
3. RESULTS AND DISCUSSION 
 
3.1 Results 
 
The farmers’ opinion towards floating agriculture 
was measured by collecting and calculating 20 
opinion statements of the interview schedule. All 
the opinion statements were grouped into three 
(Table 2), namely, environmental, economic and 
social and cultural aspects of cleaner production 
and they were ranked based on the average 
value. 
 
The information of Table 2 exhibits that “Floating 
agriculture was just a waste land” this negative 
statement ranked first with the highest average 
score of 4.31. The second ranked statement was 
“I am willing to establish in this profession and 
like to obtain more knowledge for my own 
betterment” whose average score was 4.17. 
Accordingly the third ranked statement was 
“floating agriculture helps to increase annual 
family income” ranked 3rd and the score was 
4.11. 
 
Chowdhury and Moore [38] stressed that 
production from the floating agriculture is 
valuable from economic, environmental, and 
social and cultural perspective. These multi-
sectoral advantages of this technique help it to 
sustain more in flood and water logging 
condition. The production is eco-friendly and 
organic in nature which requires less investment. 
Findings from the different study [19,39-43] 
indicate that the floating agriculture an 
environment-friendly production technique and it 
helps to achieve food security of the local 
community. During the water logging and flood 
situation, the floating agriculture is effective 
against poverty and hunger [40,41] and 
encourage local people to work together 
[19,39,44]. Floating agriculture requires less 
capital investment and labor forces than the 
normal agricultural practices [45-46], and utilizes 
the locally and readily available raw materials 
[44] which help to make this technique 
economically sound [17,19,45] agricultural 
practices. Moreover, it is a good income source 
for the unemployed people and also for the 
women [17,19,39,42,44]. The floating agricultural 
practices are beneficial from the economic, 
ecologic, social and cultural perspective for the 
farmers and local people that are multi-sectoral 
benefits. Moreover, the technique also helps the 
farming community to preserve traditional 
knowledge from the time being, safeguarding 
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against poverty, proving women employment and 
empowerment opportunity, team working of the 
local people, and adapting to the adverse 
climatic condition [38]. 
 
3.1.1  Opinion of the farmers towards floating 
agriculture as a means of cleaner 
production 
  
The perception scores towards floating 
agriculture as a means of cleaner production of 
the farmers ranged from 66 to 76, with an 
average of 71.46. On the basis of the opinion 
scores, the respondents were classified into the 
flowing three categories and Hasan et al. [26] 
also classified farmers attitude into three 
categories as shown in Table 3. 
 
It is evident from the data in Table 3 that, about 
83% of the respondents possessed moderately 
to less favorable opinion towards floating 
agriculture as a means of cleaner production.
 
Table 2. Farmers’ opinion statements towards floating agriculture as a means of cleaner 
production 
 
SL 
No. 
Statements Sustainable factors Average Rank 
01. FA production increases as old floating 
bed residues can use there (+)   
Environmental aspect 4.05 4 
02.  FA require using less chemical fertilizer 
(+) 
3.81 9 
03. Organic crop production is possible with 
FA (+) 
3.92 6 
04. Insect and pest infestation is less in FA 
(+) 
3.74 12 
05. FA is an eco friendly technique (-) 3.22 17 
06.  FA sustain in excess rain, flood and tidal 
condition (+)  
3.05 20 
07. FA ensure the best use of resources (+) 3.80 10 
08. FA is less expensive as compare to 
normal agriculture (+) 
Economic aspect 3.57 15 
09. FA ensure optimum use of local 
resources (+)  
3.75 11 
10. FA helps to increase annual family 
income (+) 
4.11 3 
11. FA is a mean of self employment 
opportunity (+) 
3.85 8 
12. FA is a source of more income with short 
time (+) 
3.58 14 
13. FA is just a wastage of land (-) Social and cultural 
aspect 
4.31 1 
14. I like to establish at this profession as it is 
profitable and sustainable although it is 
risky (+) 
3.91 7 
15. FA is helpful to sustain indigenous 
knowledge and technique (-) 
3.10 19 
16. FA is a good weapon of fight against 
poverty and hunger for the rural people 
(-) 
3.59 13 
17. I am willing to establish in this profession 
and like to obtain more knowledge for my 
own betterment (+)  
4.17 2 
18. FA creates working opportunity for 
women and youth (+)   
3.97 5 
19. FA is laborious and it reduces prestige (-)  3.23 16 
20. Obtaining crops from FA help to fulfill 
Daily food requirement (+)   
3.14 18 
Note: FA = Floating agriculture 
Source: Surveyed data collected by the author’s in this study. 
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Table 3. Distribution of the farmers according to their opinion towards floating agriculture as a 
means of cleaner production 
 
Category 
 
        Respondents Mean Standard 
deviation Number Percent 
A. Less favorable opinion  
(score up to76) 
32 22.9  
 
71.46 
 
 
5.39 B. Moderately favorable 
opinion (score 77-83) 
84 60.0 
C. Highly favorable opinion 
(score over 83) 
24 17.1 
Total 140 100 
Note: A = Less: Mean – 2SD < B ≤ Mean – SD; B = Moderate: Mean - SD < C < Mean +SD;  
C = High: Mean + SD≤ D < Mean + 2SD 
Source: Surveyed data collected by the author’s in this study. 
 
Perception and opinion of a person may be 
accelerated by education, training, knowledge 
and awareness. Education and training enables 
a person to gain knowledge and helps him 
become rational which in turn increases his 
attitude and perception. The findings of several 
studies [27-28] are also similar to the current 
findings. 
 
The floating agricultural practices are similar to 
the ‘sustainable development’ concept on the 
basis of the definition by the Brundtland 
Commission (1987), as sustainable development 
that meets the present without hampering the 
future generations. Accordingly floating 
agriculture has the capacity to meet the farmers 
food and nutritional demand for current and 
future generations. Moreover, the benefits obtain 
from the floating agriculture as environmental 
protection, economic growth, and social progress 
are considered as to the main parameters of 
sustainable development [47]. Additionally, 
farmers of some regions of Bangladesh are 
practicing this technique for more than 100 years 
[17,45]. For this reason, this practice is 
considered as sustainable practice as it is a long 
enough time to claim that [23]. So proper 
planning and management of the floating 
agriculture may contribute to the agricultural 
production, environment, economic, social and 
cultural sector of Bangladesh.  
 
3.1.2 Farmers’ demographic characteristics  
 
The main floating agriculture practicing districts 
of Bangladesh are Barisal [18,42], Gopalganj 
[18,48,49] and Pirojpur [17,50]. Although, this 
technique were transferred to other flood prone 
areas of Bangladesh either extensively or some 
extent, like, Madaripur [39,45], Satkhira [17], 
Habiganj [51], Kishoreganj [19,52], Gaibandha 
[38,53], Khulna [54-55], Sunamganj [19,51,56], 
Netrokona [51,57], Faridpur [58], Lalmonirhat 
[59], and Jessore [40,60-61]. At these regions, 
different types of monsoon and winter crops are 
grown. The main crops are tomato, spinach, 
potato, chilies, bottle gourd, pumpkin, wax gourd, 
brinjal, cabbage, cauliflower, amaranth, papaya, 
cucumber, bitter gourd, water arum, onion, garlic, 
sweet gourd, okra [17-18,39,62]. While, the 
farmers of the Barisal district frequently raise 
seedlings of different crops like bottle gourd, 
pumpkin, wax gourd, papaya, beetroot, brinjal, 
cabbage, chili, bitter gourd, and tomato [18]. So 
the farmers get an opportunity to cultivate 
diverse crops during flooding and water logging 
conditions that ensure food supply during this 
adverse condition. So it is crucial to learn about 
the socio-demographic characteristics of the 
farmers who are related with floating agricultural.     
 
Eight socio-demographic information of the 
farmers like age, educational attainment, family 
size, farm size, annual income, extension 
contact, and training received are displayed in 
Table 4. The table represents categories, 
frequencies, and percentage for all these 
demographic variables. Data exhibited in the 
Table 4 showed that most percentages of 
farmers (34.2%) were in less than 30 years of 
age compared to 31.4% were in between 31 to 
40 years and followed by 41 to 50 years category 
(25.7%). Although the average age of the 
respondents was about 37 years which means 
younger age of the respondents. The findings of 
Hasan et al. [26] are similar to these results. 
Younger respondents generally tend to have 
broader outlook and have much social as well as 
mass media contact than the older one. It helps 
them to become more aware and conscious 
about linkage issues. It is a good picture that 
more than 80% of the respondents were 
educated either in primary, secondary or tertiary 
level in which 40.0% of the respondents got 
secondary level education which was the 
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highest. This is a good sign of education level 
improvement of the country (Bangladesh). The 
highest proportion (48.60 %) of the respondents 
had medium family size compared to (42.80%) 
large family size. Hasan et al. [26] also exhibited 
the similar kind of findings. The data also indicate 
that average family size (5.20) of the farmers 
were higher than the national average of 4.4 [63]. 
The highest proportion (88.60%) of the 
respondents had small farm size of 0.02 to 1.01 
hectares. 
 
It might be an indication that small and medium 
farmers were more involved in floating 
agricultural activities since the total percentage of 
small and medium farms comprised 100% of the 
total farm size. The average income of the 
respondents of the study area was Tk.68000.78 
(850 USD) which was lower than the national 
average that is more than Tk.77700 (972 USD) 
[64]. Majority proportion of the farmers (>70%) 
belonging to the low to medium extension media 
contact category and most percentages of the 
respondents (95.70%) had no training exposure 
on floating agriculture of the study area. In their 
study Hasan et al. [65] also classified the 
extension media contact into three groups and 
found the similar type of findings of medium 
extension contact. So the Department of 
Agricultural Extension (DAE) can play a vital role 
to strengthen their services with this regard. 
Knowledge scores of the farmers on floating 
agriculture ranged from 16 to 24, with an average 
score was 19.97. According to the knowledge on 
floating agriculture of the farmers, is it seen that 
82% of the farmers had 60% to 80% correct 
knowledge on floating agriculture. As floating 
agriculture of the study area is an old practice so 
the respondents possess good knowledge on 
floating agriculture. Better Knowledge in the use 
of floating agriculture is helpful to make the 
individual more confident. They are practicing 
this specific type of agriculture for many years on 
their own effort.  
 
Table 4. Demographic characteristics profile of the respondents (n= 140) 
 
Variable Categories Frequencies % 
Farmers’ age (Mean = 37.60, 
SD = 10.72) 
Less than 30 years 48 34.2 
31 to 40 years 44 31.4 
41 to 50 years 36 25.7 
51 to 60 years 6 4.4 
61 to 70 years 2 1.5 
More than 70 years 4 2.8 
Level of Education (Mean = 
5.22, SD = 3.29) 
No Education/Illiterate 24 17.10 
Primary Education 52 37.10 
Secondary (SSC level) 56 40.00 
Upper SSC level (Upto HSC level) 8 5.08 
Family size (Mean = 5.20, SD 
= 1.33) 
No. 1-3 12 8.60 
No. 4-5 68 48.60 
No. more than  6 60 42.80 
Farm size (Mean = 0.44, SD = 
0.51) 
Small (0.02-1.01 ha) 124 88.60 
Medium (1.01-3.03 ha) 16 11.40 
Large (>3.03 ha) 0 0 
Family annual Income [Mean 
= 68000.74 BDT (850USD)] 
Up to 40000 (500 USD) 44 31.4 
40001 to 60000 (500.01 to 750 USD) 52 37.2 
More than 60000 (more than 750 USD) 44 31.4 
Extension media contact 
(Mean = 9.21, SD = 0.23) 
Low (up to 6) 8 5.7 
Medium (7-10) 92 65.7 
High (> 10) 40 28.6 
Training participation on 
floating agriculture 
No training 134 95.70 
Training 6 4.30 
Knowledge on floating 
agriculture (Mean = 19.97, SD 
= 2.44)  
90% and above correct knowledge  0 0 
80% and above correct knowledge 16 11.40 
70% and above correct knowledge 44 31.40 
60% and above correct knowledge 56 40.0 
50% and less correct knowledge 24 17.20 
Source: Surveyed data collected by the author’s in this study. 
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Table 5. Farmers’ characteristic and their influence on response towards floating agriculture 
for sustainable development and food security 
 
Sl. no. Variables Coefficient (b) t-value P 
X1 1. Farmers’ age** -0.159 -2.856 0.006 
X2 2. Level of education 0.165 0.902 0.370 
X3 3. Family size** 0.586 3.586 0.001 
X4 4. Farm size 3.196 2.106 0.039 
X5 5. Family annual income -2.745 -1.882 0.065 
X6 6. Extension media contact 4.284 1.409 0.164 
X7 7. Training participation on floating agri.* 1.189 2.090 0.010 
X8 8. Knowledge on floating agriculture 0.382 1.537 0.130 
Source: Based on surveyed data collected by the author’s in this study. 
 
3.1.3 Influence of farmers’ characteristics 
upon their response towards floating 
agriculture 
 
This section examines the farmers’ 
characteristics that influence opinion towards 
floating agriculture as a means of cleaner 
production. Regression results in above Table 5 
indicate that among eight characteristics that 
entered into the model, three were found to be 
statistically significant predictors. These were 1); 
farmers’ age 2) level of education, and 3) training 
participation on floating agriculture that 
influences on respondents’ opinion towards 
floating agriculture as a means of cleaner 
production. Farmers who possessed one or more 
of these characters at a higher level were found 
to have a higher level of opinion towards floating 
agriculture; hence they can adopt and practice 
floating agriculture as a cleaner production 
system for improving their production level.  
 
Through a study, Faroque and Takeya [66] found 
that education level, farming experience, farm 
size, family size, fertilizers use and 
communication exposure had an influence on 
perceptions of integrated soil fertility and nutrient 
management. While Saghidi [67] also found that 
through his study on “Assessing Farmers' 
Sustainable Agricultural Practice Needs:  
Implication for a Sustainable Farming System” 
that technical knowledge, age and access to 
information of the farmers had contribution over 
farmers sustainable agricultural practice needs. 
Similarly at this particular study similar types of 
findings were found.  
 
Chowdhuruy and Moore [23] identified that for 
the continuation of floating agriculture in a more 
sustainable manner, it is needed to provide 
need-based knowledge and training to the 
farmers along with enough logistics and financial 
support from the starting to the crop harvesting 
and storage stage. They also focused on 
arranging training (eg. floating bed preparation, 
different intercultural operation and so on) for the 
farmers and also dissemination of this knowledge 
to other farmers within the locality so that they 
can practice this technique through generations 
[68]. Considering the importance of the floating 
agriculture, Bangladesh Government through the 
Department of Agricultural Extension has already 
started a project in 42 Upazilas of the south-
central districts for strengthening the capacity 
building of the farmers and transferring this 
technique to similar areas of the country [48]. 
Moreover, some NGOs, like Wetland Resource 
Development Society (WRDS), CARE, IUCN, 
Practical Action provided training facilities to the 
farmers on floating agriculture throughout the 
country [51,52,69-70]. 
 
In Bangladesh it is a common practice of using 
excessive and imbalance chemical fertilizer in 
crop fields which reduce the yield of crops and 
deteriorate the environment [71], though the soil 
fertility is an important matter of the integrated 
plant nutrient management [72]. From that point 
of view the floating agricultural practice is organic 
type agricultural practice. Hiwasaki et al. [73] 
pinpointed that integration of local and 
indigenous knowledge should be integrated 
before policy formulation and taking future action 
related to disaster risk reduction and climate 
change. So it is important to formulate future in-
depth research work related to the long-term 
social, economic and environmental impact of 
floating agriculture and also identify its scientific 
basis. The Bangladesh government took the 
policy to establish the sustainable environment 
and defending the country from global warming 
as well as adverse climate impacts [74]. For the 
current study, we only took eight characteristics 
of the farmers and identify their opinion towards 
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floating as a means of cleaner production. 
Therefore, in future, other socio-demographic 
characteristics should be incorporated with the 
current variables. Moreover, field-based research 
can be carried out on the role of floating 
agriculture as a means of employment 
opportunity for the women and unemployed 
people, community development, identifying the 
challenges and role of NGOs of dissemination of 
floating agriculture.                 
 
4. CONCLUSION 
 
The present study was conducted to assess the 
farmers’ opinion towards floating agriculture as a 
means of cleaner production who were involved 
with floating agriculture in flood affected and 
water logged low-lying two Upazilas of Barisal 
District of Bangladesh.  
 
Important findings exhibited that most 
percentage (95%) of the farmers in this study 
were in between 50 years of age, while about 
84% of them were educated either primary, 
secondary or more. The average family size of 
the farmers was 5.20, while 91% of the farmers 
had the family size from 4 to more than 6. 
Although the farmers of the study area had 
smaller (88%) farm size of 0.02-1.01 hectare. 
The average family annual income of the farmers 
was 850USD which was lower than the average 
national income of the Bangladesh. The farmers 
of the study area had low to medium (71%) 
extension contact and 96% of them did not 
receive any training on floating agriculture and 
related issues. Meanwhile, 82% of them had 60-
80% correct knowledge on floating agriculture. 
Hence, these factors might affect their opinion 
towards floating agriculture as a means of 
cleaner production.  
    
About 83% of the farmers maintained moderately 
to less favorable opinion towards floating 
agriculture as a means of cleaner production. 
Additionally, farmers age, their family size and 
training participation on floating agriculture had 
an influence on their opinion towards floating 
agriculture. These findings indicate that higher 
level of these three characteristics will result 
higher of the opinion of the farmers towards 
floating agriculture as a means of cleaner 
production. The farmers should be provided with 
different types of need-based training related to 
floating agriculture. Hence, the government and 
non-government organization should take proper 
steps with this regard. 
COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 
REFERENCES 
 
1. Sultana S, Hasan SS. Impact of micro-
credit on economic empowerment of rural 
women. The Agriculturists. 2010;8(2):    
43-49.  
DOI: 10.3329/agric.v8i2.7576 
2. Hasan SS, Hossain M, Sultana S, Ghosh, 
MK. Women’s involvement in income 
generating activities and their opinion 
about its contribution: A study of Gazipur 
district, Bangladesh. Science Innovation. 
2015a;3(6):72-80.  
DOI: 10.11648/j.si.20150306.13  
3. IPCC. Climate change 2007: Impacts, 
adaptation and vulnerability. Summary for  
policymakers, working group ii contribution 
to the ipcc fourth assessment report. IPCC 
(Intergovernmental Panel on Climate 
Change) Secretariat, Geneva; 2007. 
4. IPCC. In: Field CB, Barros V, Stocker TF, 
Qin D,  Dokken DJ, Ebi KL, Mastrandrea  
MD, Mach KJ, Plattner GK, Allen SK, 
Tignor M, midgley pm. (eds.), managing 
the risks of extreme events and disasters 
to advance climate change adaptation. 
Cambridge University Press, Cambridge, 
UK, and New York, NY, USA. 2012;582. 
5. UNFCCC. Bangladesh experiences with 
the NAPA processes. United Nations 
Framework Convention on Climate 
Change (UNFCCC); 2013.  
Available:http://unfccc.int/adaptation/knowl
edge_resources/ldc_portal/bpll/items/6497.
php 
6. Mirza MMQ, Warrick RA, Ericksen NJ. The 
implications of climate change on floods of 
the Ganges, Brahmaputra and Meghna 
rivers in Bangladesh. Clim. Change. 
2003;57:287-318.  
7. Ahmed AU. Bangladesh climate change 
impacts and vulnerability: A synthesis. In: 
Comprehensive Disaster Management 
Programme, Climate Change; 2006.  
8. Huq S, Ayers J. Climate change impacts 
and responses in Bangladesh. A note 
requested by the department of economic 
and Scientific policy, DG Internal Policies 
of the Union. European Parliament, 
Brussels; 2008. 
9. Kundzewicz ZW, Mata LJ, Arnell NW, Doll 
P, Jimenez B, Miller K, Oki T, Sen Z, 
  
 
 
Hasan et al.; BJAST, 20(6): 1-14, 2017; Article no.BJAST.33635 
 
 
 
11 
 
Shiklomanov I. The implications of 
projected climate change for freshwater 
resources and their management. Hydrol. 
Sci.  J. 2012;53:3-10. 
10. MoEF Bangladesh. Climate change and 
agriculture in Bangladesh. Information 
Brief, Ministry of Environment and Forest 
(MoEF), Government of the People’s; 
2011. 
11. Walsham M. Assessing the evidence: 
Environment, climate change and 
migration in bangladesh. Report prepared 
for international organization for Migration 
(IOM), Regional Office for South Asia, 
Dhaka, Bangladesh; 2010. 
12. Brouwer R, Akter S, Brander L, Haque E. 
Socioeconomic vulnerability and 
adaptation to environmental risk: A case 
study of climate change and flooding in 
Bangladesh. Risk Anal. 2007;7:313-326. 
13. Hasan SS, Sultana S. Food and economic 
security through homestead vegetable 
production by women in flood affected 
“Char” Land.  The Agriculturists. 
2011;9(1&2):44-53. 
14. Rahman AA, Alam M, Alam SS, Uzzaman 
MR, Rashid M, Rabbani G. Risks, 
Vulnerability and Adaptation in 
Bangladesh. Background Paper, UNDP; 
2007. 
15. Winterborne J. Hydroponics: Indoor 
horticulture. Pukka Press,UK; 2005. 
16. Haq AH, Ashaduzzamanand M, Ghosal 
TK. Soil-less agriculture in Bangladesh. 
Dhaka, Bangladesh: Grammen Trust; 
2002. 
17. Islam T, Atkins P. Indigenous Floating 
Cultivation: A sustainable agricultural 
practice in the Wetlands of Bangladesh. 
Development in Practice. 2007;4(1):130–
136. 
18. Irfanullah HM. Floating gardening in 
Bangladesh: Already affected by climate 
variability? In: Biodiversity conservation 
and response to climate variability at 
community level, IUCN, UNEP, UNU, 
Dhaka, Bangladesh. 2009;7-14. 
19. Irfanullah HM, Azad MAK, Kamruzzaman 
M, Wahed MA. Floating gardening in 
Bangladesh: A means to rebuild life after 
devastating flood. Indian Journal of 
Traditional Knowledge. 2011;10(1):31-38. 
20. Asia-Pacific Environmental Innovation 
Strategies (APEIS) and Research on 
Innovative and Strategic Policy Options 
(RIPSO). Floating agriculture in flood-prone 
or submerged areas in Bangladesh 
(Southern Regions of Bangladesh); 2004. 
Available:http://www.iges.or.jp/APEIS/RISP
O/inventory/db/pdf/0146.pdf 
21. Saha S. Soilless cultivation for landless 
people: An Alternative Livelihood Practice 
Through Indigenous Hydroponic 
Agriculture in Flood-prone Bangladesh; 
2010.  
Available:www.apu.ac.jp/rcaps/uploads/fck
editor/.../RJAPS_V27_Saha.pdf 
22. Irfanullah H, Adrika MA, Ghani A, Khan 
ZA. Introduction of floating gardening in the 
North-Eastern Wetlands of Bangladesh for 
nutritional security and sustainable 
livelihood. Renewable Agriculture and 
Food Systems. 2007;23(2):89–96. 
23. Chowdhury RB, Moore GA. Floating 
agriculture: A potential cleaner production 
technique for climate change adaptation 
and sustainable community development 
in Bangladesh. Journal of Cleaner 
Production. 2017;150:371-389.  
Available:http://dx.doi.org/10.1016/j.jclepro.
2015.10.060 
24. Kothari CR. Research Methodology 
Methods & Techniques, 2nd Edn., New Age 
Publication, New Delhi, India; 2004.     
25. Hasan SS, Ali MA, Khalil MI. Impact of 
pineapple cultivation on the increased 
income of pineapple growers. The 
Agriculturists. 2010;8(2):50-56. 
26. Hasan SS, Ghosh MK, Arefin MS, Sultana 
S. Farmers’ attitude towards using agro-
chemicals in rice production: A case in 
Laxmipur District of Bangladesh. The 
Agriculturists. 2015b;13(2):105.  
DOI: 10.3329/agric.v13i2.26599 
27. Ghosh MK, Hasan SS. Farmers’ attitude 
towards sustainable agricultural practices. 
Bangladesh Research Publications 
Journal. 2013;8(4)227-235. 
28. Salawat N, Hasan SS, Khan AS, Rahman 
MS, Hoque MM, Moonmoon M. Study on 
knowledge and attitude of mushroom 
growers at selected upazilas of Dhaka. 
Bangladesh Journal of Mushroom. 
2013;7(1):49-57. 
29. Al-Subaiee S, Yoder SF, Thomson J. 
Extension agents’ perceptions of 
sustainable agriculture in the Riyadh 
Region of Saudi Arabia. Journal of 
International Agriculture and Extension. 
2005;12(1):5-13. 
30. Hersman EM. Knowledge and 
dissemination of sustainable agriculture 
practices by county extension agents in 
Ohio, Pennsylvania, and West Virginia. 
  
 
 
Hasan et al.; BJAST, 20(6): 1-14, 2017; Article no.BJAST.33635 
 
 
 
12 
 
Master of science in agricultural Education. 
Master’s Thesis, Davis College of 
Agriculture, Forestry, and Consumer 
Sciences at West Virginia University, USA; 
2004. 
31. McLeod SA. Likert Scale; 2008.  
Available:www.simplypsychology.org/likert-
scale.html 
32. Bowling A. Research methods in health. 
Buckingham: Open University Press, UK; 
1997. 
33. Burns N, Grove SK. The Practice of 
Nursing Research Conduct, Critique, & 
Utilization. Philadelphia: W.B. Saunders 
and Co, USA; 1997. 
34. Santos JRA. Cronbach’s Alpha: A Tool for 
Assessing the Reliability of Scales. Journal 
of Extension. 1999;37(2). 
Available:http://www.joe.org/joe/1999april/t
t3.php 
(Accessed: September 30, 2015) 
35. George D, Mallery P. SPSS for Windows 
step by step: A simple guide and 
reference. 11.0 update (4th ed.). Boston: 
Allyn & Bacon, UK; 2003. 
36. Kline P. The handbook of psychological 
testing (2nd ed.). London: Routledge, UK. 
2000;13. 
37. DeVellis RF. Scale development: Theory 
and applications. Los Angeles: Sage, USA. 
2012;109–110. 
38. Choudhury N, Bepary NC. Emerging 
waterscapes: When the land is not 
enough. LEISA. 2014;16(3).  
Available:http://www.agriculturesnetwork.or
g/ magazines/india/landscapes/emergin-
waterscapes 
39. IUCN Bangladesh. Final report (April 2007-
March 2008): Organizing resource 
generation and nutritional support 
(organs). IUCN bangladesh Country Office, 
Dhaka, Bangladesh. 2008;53. 
40. Haq AHMR, Nawaz KW. Soil-less 
agriculture gains ground. LEISA. 
2009;25:34-35.  
41. Haq AHMR, Ghosal TK, Ghosh P. 
Cultivating wetlands in Bangladesh. 
LEISA. 2004;20:18-20. 
42. Mallorie E. Bangladesh: Supporting 
agriculture and food security (Floating 
vegetable gardens withstand rising water 
levels). In: IFAD Newsletter: Making a 
Difference In Asia And The Pacific, eighth 
ed.  (Special Issue, May 2010); 2010. 
43. Sen S, Zaid FA. Communities cope with 
flooding situation with Gaota. LEISA. 
2010;12:22-23. 
44. MoEF Bangladesh. National Adaptation 
Programme of Action (NAPA). Final report, 
ministry of environment and Forest 
(MoEF), Government of the Peo; 2005. 
45. IUCN Bangladesh. Baira: The floating 
gardens for sustainable Livelihood. IUCN 
Bangladesh Country Office, Dhaka, 
Bangladesh. 2005;viii:61. 
46. BARCIK. Summary report on National 
Adaptation Programme of Action (NAPA) 
and people's adaptation plan. Bangladesh 
Resource Centre for Indige; 2010. 
47. Adams WM. The future of sustainability: 
Re-thinking environment and development 
in the twenty-first century. In: Report of the 
IUCN Renowned thinkers meeting. 
2006;29-31. 
48. MoA Bangladesh.  Globally Important  
Agricultural Heritage Systems (GIAHS) 
Site Proposal: Floating Garden Agricultural 
Practices in Bangladesh. Ministry of 
Agriculture, Government of the People’s 
Republic of Bangladesh; 2015. 
49. UNEP. Floating Gardens. United nations 
environment programme. Video 
Documentary; 2009. 
Available:https://www.youtube.com/watch?
v¼_JatsIs73RA 
50. Alam M. Floating vegetable cultivation in 
Najipur, an Upazila of Pirojpur District of 
Bangladesh. Blog site: From the heart of 
Bangladesh; 2011.  
Available:mahfujalam.wordpress.com, 
https://mahfujalam.wordpress.com/2011/1
0/09/floating-vegetable-cultivation-in-
najipur-an-upazila-of-pirojpur-district-of- 
bangladesh/     
(Accessed: 26.06.15.) 
51. Irfanullah HM, Adrika A, Ghani A, Khan 
ZA, Rashid MA. Introduction of floating 
gardening in the Northeastern Wetlands of 
Bangladesh for nutritional security and 
sustainable livelihood. Renew. Agric. Food 
Syst. 2008;23:89-96. 
52. IUCN Bangladesh. 2nd Phase Final report 
(April 2008-June 2009): Organizing 
Resource Generation and Nutritional  
Support (ORGANS). IUCN Bangladesh 
Country Office, Dhaka, Bangladesh. 
2009;33.  
53. Brown L. How to make a floating garden. 
the blog, the Borgen Project; 2013. 
Available:http://borgenproject.org/how-to-
make-a-floating-garden/  
(Accessed 25.06.15.) 
  
 
 
Hasan et al.; BJAST, 20(6): 1-14, 2017; Article no.BJAST.33635 
 
 
 
13 
 
54. Dhaka Tribune. Farmers cultivating 
vegetables on the water. Dhaka Tribune, 
Dhaka, Bangladesh; 2013.  
Available:http://www.dhakatribune.com/dev
elopment/2013/aug/29/farmers-cultivating-
vegetables-water  
(Accessed 27.06.15.) 
55. The Daily Observer. Vegetable farming 
changes lives of Khulna farmers. Reporter: 
Hossain SMZ (November 16, 2014). The 
Daily Observer, Dhaka, Bangladesh; 2014. 
Available:http://www.observerbd.com/2014
/11/16/55040.php  
(Accessed 27.06.15.) 
56. Anik S, Khan M. Climate change 
adaptation through local knowledge in the 
north eastern region of Bangladesh. Mitig. 
Adapt. Strat. Glob. Change. 
2012;17(8):879-896. 
57. IUCN Bangladesh. ORGANS: Organizing 
resource generation and nutritional support 
project. IUCN Bangladesh Country Office, 
Dhaka, Bangladesh; 2012a.  
Available:http://www.iucn.org/about/union/s
ecretariat/offices/asia/asia_where_work/ba
ngladesh/about_us/completed_projects/org
ans/  
(Accessed 28.11.12.) 
58. AKK, IGES. Final evaluation report of the 
APFED showcase project on New Climate 
risk management project. Amra Kaj Kory, 
Faridpur, Bangladesh and Institute for 
Global Environmental Strategies, Hayama,  
Japan; 2011.  
Available:http://www.apfedshowcase.net/n
ode/48 
59. Practical Action. Floating gardens. 
practical action. The schumacher centre, 
Warwickshire, UK; 2014a.  
Available:http://practicalaction.org/floating-
gardens  
(Accessed 25.06.15.) 
60. Haq AHMR. Some thoughts on soilless 
agriculture in Bangladesh. Wetland 
Resource Development Society, 
Bangladesh; 2009.  
Available:http://www.academia.edu/76250
75/Some_thought_on_Soilless_Agriculture 
61. IRIN. Bangladesh: Spreading the floating 
farms' Tradition. IRIN: Humanitarian News 
and Analysis; 2010.  
Available:http://www.irinnews.org/report/90
002/ bangladesh-spreading-the-floating-
farms-tradition  
(Accessed 25.06.15.) 
62. Hossain MA. Indigenous technology for 
adapting to water logging situation for 
sustainable livelihood security in low lying 
areas of Bangladesh. In: 19th World 
Congress of Soil Science, Soil Solutions 
for a Changing World; 1-6 August, 
Brisbane, Australia; 2010. 
63. BBS. Yearbook of agricultural statistics in 
Bangladesh, Bangladesh Bureau of 
Statistics, Ministry of Planning, 
Government of the people’s Republic of 
Bangladesh, Dhaka. 2011;82. 
64. Trading Economics; 2017.  
Available:http://www.tradingeconomics.co
m/bangladesh/gdp-per-capita 
65. Hasan SS, Sultana S, Khalil MI, Mazumder 
MDH. Identification and use of indigenous 
technologies (ITs) by the farmers in 
fisheries and livestock components. 
Bangladesh Res. Pub. J. 2009;2(1):      
351-360.  
Available:http://www.bdresearchpublication
s.com/admin/journal/upload/08039/08039.
pdf 
66. Farouque MG, Takeya H. Farmers’ 
perception of integrated soil fertility and 
nutrient Management for sustainable crop 
production: a study of rural areas in 
Bangladesh. Journal of Agricultural 
Education. 2007;48(3):111–122.  
DOI: 10.5032/jae.2007.03111 
67. Sadighi H. Assessing farmers' sustainable 
agricultural practice needs: Implication for 
a sustainable farming system. Proceedings 
of the 18th Annual Conference Durban, 
South Africa; 2002. 
68. Linham MM, Nicholls RJ, In: Zhu X (Ed.), 
Technologies for climate change; 2010. 
69. IRIN.  Bangladesh: Spreading the floating 
farms' Tradition. IRIN: Humanitarian news 
and analysis; 2010.  
Available:http://www.irinnews.org/report/90
002/ bangladesh-spreading-the-floating-
farms-tradition  
(Accessed 25.06.15) 
70. Practical action. Coping with disaster-
Bangladesh (Disappearing lands: 
Supporting communities affected by river 
Erosion). Project report. Practical action; 
the schumacher centre, warwickshire, UK; 
2010. 
71. Hasan SS, Haque ME, Hasan MK, Kabir 
TH, Talukder MS. Farmers' knowledge on 
integrated plant nutrition system for 
increasing soil fertility. Journal of 
Socioeconomic Research and 
Development. 2005a;2(1):30-34. 
72. Hasan SS, Haque ME, Kabir TH. Farmers’ 
attitude towards integrated plant nutrition  
  
 
 
Hasan et al.; BJAST, 20(6): 1-14, 2017; Article no.BJAST.33635 
 
 
 
14 
 
system for soil fertility improvement. 
Bangladesh Journal of Training              
and Development. 2005b;18(1&2):                 
45-51. 
73. Hiwasaki L, Luna E, Syamsidik, Shaw R. 
Process for integrating local and 
indigenous knowledge with science for 
hydro-meteorological disaster risk 
reduction and climate change adaptation in 
coastal and small island communities. Int.  
J. Disaster Risk Reduct. 2014;10:15-27. 
74. Hasan SS, Deng X, Li Z, Chen D. 
Projections of future land use in 
Bangladesh under the background of 
baseline, ecological protection and 
economic development. Sustainability. 
2017;9,505.  
DOI: 10.3390/su9040505 
_________________________________________________________________________________ 
© 2017 Hasan et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 
 
 
Peer-review history: 
The peer review history for this paper can be accessed here: 
http://sciencedomain.org/review-history/19079 
